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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Utility model registration claim] 

1 . Ink Supply Means to Supply Ink from Ink Source of Supply and Said Ink Source of Supply, The 
substrate which has opening for supplying ink from opening and said ink supply means for a common 
ink room, The side version which forms a nozzle, a pressure room, and said common ink room with said 
substrate, While it has the piezoelectric-crystal element in which opening for said common ink room 
was prepared on the wrap tabular flexible elastic member and said substrate corresponding to said each 
pressure room and said ink supply means connects said ink source of supply and said flexible elastic 
member The ink jet recording device which has said ink supply means, said flexible elastic member, and 
the recording head by which said piezoelectric-crystal element has been arranged at the same field side 
on said substrate. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] Especially this design is related with the ink jet recording device which 
improved the ink feed zone which supplies the ink supplied from an ink source of supply to the ink room 
of a recording head about an ink jet recording device. 
[0002] 

[Description of the Prior Art] conventionally, the ink jet recording device is used as recording devices, 
such as an output printer of a computer, a word processor, or facsimile, there is little noise, high-speed 
record is possible, and development and fixing are unnecessary — etc. — it has the description. 
[0003] The on-demand mold ink jet recording device indicated by JP,54-35936,B is one of things of the 
high performance improved in this ink jet recording device. Since this on-demand mold ink jet recording 
device is the thing of the form which answers an electrical signal and injects ink by volume change of a 
pressure room only when required, its system which collects unnecessary ink is unnecessary, therefore 
there is little consumption of ink, it ends, and has the description of being able to make equipment itself 
into a small lightweight low price. 

[0004] since many channels can be mounted in one more recording head, quantity resolution and the 
high-speed printing engine performance can be obtained, and colorization is still easier — etc. ~ it has 
the description and came to be utilized recently. 

[0005] However, there is a trouble which should be improved in addition also in the ink jet recording 
device of this high performance. 

[0006] Based on drawing 6 and drawing 7 , the configuration and trouble are explained by making a 
well-known on-demand mold ink jet recording device into an example below. Drawing 6 A and drawing 
6 B are the typical schematic diagrams of an ink jet recording head and an ink supply system, and show 
a sectional view and a top view, respectively. 

[0007] In these drawings, the nozzle of plurality [ 1 ], two or more pressure rooms which 2 opens for 
free passage for this nozzle, and 3 show the common ink room which carries out distribution supply of 
the ink to this pressure room 2, respectively. The slot is formed in the inside of a substrate 4 in order to 
form said nozzle 1, the pressure room 2, and the common ink room 3, although adhesion junction of 4 is 
carried out with the head side plate 5 with a head substrate. 6 is a piezoelectric-crystal element, and 
adhesion immobilization is carried out at the outside surface corresponding to the pressure room 2 of a 
substrate 4, and it is connected to electronic pulse-generator E. This piezoelectric-crystal element 6 
bends rapidly in a way among the pressure rooms 2, when an electrical signal is received from said 
generator E, the instant press of said pressure room 2 is carried out, and ink is made to inject in the 
shape of a globule from said nozzle 1 corresponding to the pressed pressure room 2. Moreover, opening 
is carried out, the flexible film 7 which consists of polypropylene, polyethylene, a polyvinylidene 
chloride, etc. pastes this opening, and he is trying for the part of said side plate 5 corresponding to the 
common ink room 3 to form a part of wall surface of said ink room 3. When ink is injected by operation 
of said piezoelectric-crystal element 6, this flexible film 7 is constituted so that the return pressure of the 
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ink by deformation of the pressure room 2 can be absorbed. That is, in the recording head of such a 
multi-nozzle format, although the pressure wave generated from the pressure room 2 of one channel 
produces the so-called channel interaction which the pressure room of another channel is affected 
[ interaction ] via the common ink room 3, and degrades the injection flight property of the ink droplet 
of another channel, with the common ink room 3, said flexible film 7 carries out absorption relaxation of 
the energy of a pressure wave, and prevents channel interaction. 

[0008] however -- when the side plate 5 of that it is easy to separate in 0.02-0. 1mm thickness very thinly 
and a recording head is a product made from a ceramic, even if this flexible film 7 carries out special 
processing of using a silane coupling agent - in addition - and exchange of it becoming inadequate 
pasting up and being accompanied by leakage of ink and the flexible film 7 is troublesome — etc. - there 
were many problems. 

[0009] Next, although the inlet 8 of the shape of a pipe for ink installation fixes to the substrate 4 of a 
recording head, this inlet 8 is for introducing into the common ink room 3 the ink L supplied through the 
ink tank 1 1 , the ink connector 1 0, and the ink tube 9. 

[0010] An inlet 8 makes the shape of a pipe formed by plastics material, such as metals, such as stainless 
steel and brass, or acrylic resin, etc., and direct fit-in immobilization is carried out at opening prepared 
in a part of wall surface which forms the common ink room 3 of the substrate 4 of a record head. As the 
fixed approach, there are a pressure process, a caulking method, and the pasting-up method. Although it 
carries out press fit immobilization of the inlet 8 at eye ** at opening of a substrate 4, if it is difficult to 
make press fit precision regularity and it is too hard, a pressure process becomes press fit imperfection, 
or produces substrate breakage, and an inlet 8 will drop out that it is loose, or it will produce ink 
leakage. Although the caulking method carries out pressurization deformation of the end of an inlet 8 
and is fixed after inserting an inlet 8 in opening of a substrate 4, there is a possibility of damaging a 
substrate 4, at the time of pressurization. Although adhesives are made to apply or flow into the contact 
surface and it fixes behind, as for adhesives, the component of adhesives is eluted in ink, or adhesives 
are risked with not sufficient ink-proof nature by ink, and the front stirrup by which the pasting-up 
method inserts an inlet 8 in opening of a substrate 4 is ************** about bond strength. Moreover, 
careful adhesion requires time amount and adhesion solidification time amount also needs it further. 
Moreover, with the adhesives which have an ink-proof property, there is un-arranging — there is an 
important point which processing takes time and effort or develops the special processing method. 
Moreover, when fitting in the ink tube 9 after carrying out attachment immobilization of the inlet 8 at a 
substrate 4, the force with an inlet 8 impossible for may be applied, and a substrate 4 may be damaged. 
Furthermore, if impossible external force is applied to an inlet or a tube 9 also after attachment of the ink 
tube 9, a substrate 4 and a tube 9 will be damaged. 

[001 1] the above — also in which fixing method, if a poor activity is produced in case an inlet 8 is fixed 
to a substrate 4, the expensive recording head which makes this and one will become poor abandonment. 
Moreover, adhesion immobilization of the flexible film 7 was carried out separately on the top face of 
the opposite side of the inlet 8 installation side of the common ink room 3, and the common ink room 3 
is stopped. Therefore, since the flexible film 7 and an inlet 8 must be fixed to the vertical side of 
common ink 3 at each, an activity is also complicated and time amount is required. 
[0012] In addition, the ink connector 10 is formed in the middle of the ink tube 9, connects the ink tube 
by the side of a recording head, and the ink tube by the side of an ink tank removable, and separates 
them in the part of this ink connector 10 at the time of exchange of a recording head and an ink tank. 
[0013] Drawing 7 is the fragmentary sectional view showing the example which prepared the ink 
connector in the recording head. In drawing, 4 is the side plate of the recording head mentioned above, 
and the female contact section (receptacle) of the ink connector 40 which fixed to the side plate 4 as 
open for free passage [ in the pressure room 2 of a recording head ] in 20, and 30 are the male contact 
sections (plug) of the ink connector 40 by which **** connection was made removable at the female 
contact section 20. The filter 22 for insertion arrangement of the female contact section 20 being carried 
out so that both ends may counter with one opening edge within the tubed case 21 by which opening 
was carried out, and a case 21, and ****(ing) ink, The sleeve 23 fitted in in the case 21 as pressed the 



http ://www4 . ipdl . ncipi . go . j p/cgi-bin/tran__web_cgi__ej j e 



12/14/2004 



Page 3 of 5 



filter 22 to one opening one end, The septum 24 which consists of rubber for preventing the leakage of 
ink and invasion of air by which fitting was carried out to the joggle of a sleeve 23 etc. (SEPUDAMU), 
It consists of spacer 25 grades arranged at opening one end of another side within a case 21 so that the 
filter 22 arranged in these cases 21, and a sleeve 23 and a septum 24 may be pressed to one opening one 
end and it may unify. 

[0014] On the other hand, the male contact section 30 is arranged so that the pars basilaris ossis 
occipitalis of the case 31 of the shape of a cylinder like object with base which fits into the case 21 of 
the female contact section 20, and a case 31 may be penetrated, and it consists of supporter 33 grades 
prepared in the pars basilaris ossis occipitalis within a case 31 so that the needlelike tubing 32 for 
supplying ink might be fixed to a case 3 1 . And as one opening edge of a case 21 is open for free passage 
to the ink passage of a record head, it fixes to a record head, and fitting connection of the female contact 
section 20 is made for the male contact section 30 removable at the female contact section 20. If the 
needlelike tubing 32 can penetrate a septum 24 as a broken line shows if the male contact section 30 is 
connected to the female contact section 20, it can supply ink to a recording head and removes the male 
contact section 30 from the female contact section 20, the through hole of the septum 24 with the 
needlelike tubing 32 is closed by the resiliency, and can prevent the leakage of ink, and invasion of air. 
[0015] However, when a connector 40 is made such a configuration, the force with the female contact 
section 20 impossible for is added, and a fixed part with the substrate 4 which is the root part of a case 
21 is made to produce deformation or damage for whenever [ of the female contact section 20 and the 
male contact section 30 / of attachment and detachment / every ]. Moreover, the fixed portion of a case 
21 and a substrate 4 has various faults like the fixing method of said inlet 8 and substrate 4. 
Furthermore, with the structure which fixes the above-mentioned ink connector 40 to a recording head 
directly, since the connector 40 is large-sized, big space is needed around a head. Especially in a color 
ink jet recording device, since it has two or more ink rooms in one recording head and it is necessary to 
put side by side two or more recording heads, it becomes difficult to secure a tooth space near a head 
base from the need of attaching in a head base an ink connector separate as an ink feed hopper which 
supplies the ink of each color. 
[0016] 

[The trouble which a design tends to solve] Especially in the conventional ink jet recording device, the 
ink room and the ink supply means are formed in the opposite side at the both sides of a recording head, 
the configuration became complicated, and there was a problem also in an assembly. Moreover, the 
laminating of the recording head [ be / it / the conventional configuration ] aiming at colonization etc. 
was difficult. 

[0017] It aims at making the laminating of a recording head possible and enabling supply of multicolor 
ink, without proposing this design in view of the above-mentioned situation in an ink jet recording 
device, and canceling the difficulty at the time of the assembly of a recording head, and enlarging a 
recording head especially in a color ink jet recording device. 
[0018] 

[Means for Solving the Problem] The ink jet recording device of this design which attains this purpose 
for the purpose of this design improving paying attention to said trouble An ink supply means to supply 
ink from an ink source of supply and said ink source of supply, The substrate which has opening for 
supplying ink from opening and said ink supply means for a common ink room, The side version which 
forms a nozzle, a pressure room, and said common ink room with said substrate, While it has the 
piezoelectric-crystal element in which opening for said common ink room was prepared on the wrap 
tabular flexible elastic member and said substrate corresponding to said each pressure room and said ink 
supply means connects said ink source of supply and said flexible elastic member It is characterized by 
having said ink supply means, said flexible elastic member, and the recording head by which said 
piezoelectric-crystal element has been arranged at the same field side on said substrate. 
[0019] 

[Function] A flexible elastic member, an ink supply means, and a piezoelectric-crystal element will be 
arranged to a recording head at the same field side. In connection with it, the laminating of the recording 
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head aiming at color C etc. becomes possible. The difficulty of the assembly of a recording head is also 

canceled. 

[0020] 

[Example] Hereafter, the example of this design is concretely explained based on a drawing. 
[0021] The perspective view and drawing 2 which show a recording head for drawing 1 to explain one 
example of this design and the outline of an ink supply system show the sectional view. Drawing 3 is the 
top view of a record head, and drawing 4 is the decomposition perspective view of this recording head. 
[0022] In these drawings, the base of the record head 100 consists of a substrate 104 which forms each 
crevice of the common ink room 103 which carries out distribution supply of the ink in two or more 
nozzles 101, two or more pressure rooms 102 which are open for free passage at this, and this pressure 
room 102 inside, and a side plate 105 by which covered this each crevice and adhesion junction was 
carried out with said substrate 104. The piezoelectric-crystal element 106 of this and the same number 
pastes the location corresponding to said pressure room 102, and it connects with electronic pulse- 
generator E which outputs a pulse voltage based on a printing signal electrically at the lateral surface of 
a substrate 104. 

[0023] Said substrate 104 is making opening in the part of a common ink room. 107 uses a safe 
ingredient chemically as the ink which is a wrap tabular flexible elastic member and is used in opening 
of this common ink room 103 especially by elastic members, such as butadiene rubber, polyisoprene 
rubber, isobutylene isoprene rubber, silicone rubber, and acrylic rubber. In order to make easy to absorb 
the return pressure wave of the ink by deformation of the pressure room 102 at the time of ink injection, 
said elastic member 107 is an elastic member which has thin- walled part 107C formed in board 
thickness thinner than other fields of the monotonous section, as deformed easily. This thin-walled part 
107C has the elasticity which can absorb accurately the pressure wave corresponding to volume change 
of the pressure room 102 so that it may achieve the function of the flexible film mentioned above. 
Moreover, although the monotonous section rim of the elastic member 107 which has the above- 
mentioned elasticity is equal to binding firm in the case of adhesion immobilization of substrate 104 HE 
of said record head 100 and can maintain adhesion, it needs sufficient thickness and elasticity. For this 
reason, it is good to make elastic deformation of the thickness of the periphery section easy to carry out 
to it being more nearly heavy-gage than other parts at the time of nothing binding. Moreover, since it 
fixes to the base of the record head 100 at said elastic member 107, four screw through hole 107a is 
prepared in the location corresponding to screw through hole 100a of a substrate 104 and a side plate 
105. 

[0024] Furthermore, hollow cylinder section 107b was formed near the lower limit of this elastic 
member 1 07 at one, and it has projected from the monotonous section front face. 

[0025] The end of the ink supply pipe (a pipe is called below) 108 is fitted in and connected at the bore 
section of this hollow cylinder section 107b. Tube 109A for ink supply is connected to the other end of 
this pipe 108, and the ink connector 1 1 1 is connected to the other end of this tube 109A. The ink 
connector 111 consists of female connector 1 1 1 A and male connector 1 1 IB, and connection and 
separation can be free for it, and, therefore, it can decompose the recording head 100 and ink tank 112 
side into this connector 111. The ink connector 111 makes structure as shown in drawing 8. Male 
connector 1 1 IB of the ink connector 1 1 1 is connected to the ink tank 112 through tube 109B for ink 
supply. In addition, as for a pipe 108, it is indispensable for it to be made with ingredients, such as 
stainless steel, and not to receive the chemical change in ink. 

[0026] 1 10 is a sticking-by-pressure member for carrying out adhesion immobilization of said flexible 
member 107 by the pressure uniform to the base (a substrate 104 and side plate 105) of said record head 
100, and has opening 1 10C in the location corresponding to thin- walled part 107C for ink pressure wave 
absorption of said elastic member 107. 

[0027] Moreover, opening 1 10b which fits into hollow cylinder section 107b which projects in the lower 
limit of said flexible member 107 is prepared near the lower limit of the sticking-by-pressure member 
1 10, and this hollow cylinder section 107b projects in the method of outside from this opening 1 10b at 
the time of assembly. Furthermore, near the appearance of the sticking-by-pressure plate 1 10, it has 
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screw through hole 1 10a in the location corresponding to said screw through holes 100a and 107a. Since 
this sticking-by-pressure plate 110 does not contact the ink within a recording head 100 and an ink 
supply path directly, it does not need to use expensive ingredients, such as stainless steel which does not 
receive a chemical change in ink. That is, the metal plate or rigid resin generally used is usable. 
[0028] 1 13 is four bolts which penetrate each through holes 1 10a, 107a, and 100a of the base of said 
sticking-by-pressure member 1 10, an elastic member 107, and the record head 100, is bound with a nut 
1 14 and carries out sticking-by-pressure immobilization of these members. In addition, the metal plate 
of one sheet which made the shape of the sticking-by-pressure plate 110 and **** isomorphism instead 
of the nut 1 14, and prepared four screw holes may be used. 

[0029] Drawing 5 is the sectional view of a recording head showing other examples by this design. In 
drawing, the same sign is attached about the same thing as the structural part in drawing 1 thru/or 
drawing 4 . 

[0030] The common ink room 103 of the substrate 104 of a recording head is making the shape of 
opening, and 207 is a plate-like flexible elastic member which covers and closes this opening. This 
elastic member 207 is made from the same spring material as said elastic member 107, and makes the 
role of the damper for pressure wave absorption at the time of ink injection, and packing for ink 
exsorption prevention. 

[0031] 210 is a sticking-by-pressure member for carrying out adhesion immobilization of the above- 
mentioned elastic member 207 by the pressure uniform to the substrate 104 of a recording head, and 
makes the almost same monotonous configuration as said sticking-by-pressure plate 110. Hollow 
cylinder section 210b which projected at the end of this sticking-by-pressure member 210 is formed in 
one, among those the one side of the ink supply pipe (a pipe is called below) 208 is fitted in and 
connected at a diameter. In addition, this pipe 208 penetrated the hole established in the end of said 
elastic member 207, and has arrived at the common ink room 103. Moreover, the other end of this pipe 
208 is connected to the ink tube 109. 

[0032] Although the sticking-by-pressure member 210 is made from the ingredient which has rigidity, 
for example, it is processed by the metallic material or rigid plastic material, since the ink to be used is 
not touched, it is unnecessary, and generally especially an ink-proof chemistry property is cheap, and 
good with an ingredient with sufficient workability. 

[0033] Moreover, in the sticking-by-pressure member 210, it has opening 210c in the location 
corresponding to thin-walled part 207c for ink pressure wave absorption of an elastic member 207. 
[0034] Four holes for screw penetration are established in the above-mentioned sticking-by-pressure 
member 210 and the elastic member 207, respectively, and it is in agreement with the through hole of 
the base (a substrate 104, side plate 105) of a recording head. Four bolts 113 are ****(ed) each by four 
holes for screw penetration of these members, it is bound with four nuts 114, and sticking-by-pressure 
immobilization of each part material is carried out. 

[0035] In addition, the sticking-by-pressure member 210 which attaches the above-mentioned pipe 208 
is formed by the elastic member, the laminating of the rigid plate is carried out to the outer layer, and it 
may be made to carry out adhesion immobilization at the base of a record head. 
[0036] 

[Effect of the Device] As explained to the above example, according to the ink jet recording device of 
this design, the configuration and assembly of a recording head were made easy by arranging a flexible 
elastic member, an ink supply means, and a piezoelectric-crystal element to the same side to a recording 
head. Moreover, the laminating of the recording head aiming at colorization etc. was also made possible. 
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[Drawing 21 
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[Drawing 5] 
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tctm^y Y<omfoXfr t) » 20»|E»^s' K©ffi^?^2 
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ft**. 



( 3 ) 

3 

^BBP$^fc1S^<0^-^21t, <!r— *2H*9©-#© 
PB J: 3 KWAffil!**,, SrMiSI- 
5fc«>©:7^W22i: > 7 4**22*— ^OiPMIC 
Jfff-T 5 <fc 5 (- LT^-^21rt(CtR^$tUfc^ y -^23 
^y-^23©^#a5tc«^$^fc^^^©^^ 

24t, rtv5>->-— ^21rtldgBS$tbfc7>f/W^22t, ;* 
y -y23Xt^PSS24?Sr-*WPfl utm\zMB. Lt-fft 
pfc^r— ^21i^©<&^(DP8PiS'BiJtciaS$tuyh^ 10 
9-25^ $ ftT V > 5 . 

[0014] — *\ &=» 9 hgwojs, m=>>?? b 

&20<Ot—x2Uz.&-£rrZ>mj&ffiVt<O*-X31};. >r— 
^31<DjSgESrSii-r5 X o KE«**L. ^ ^ Sr^-T 

^3ll^<DJEg^5^^^t^^^fc^^33^*^«^$i^TV^ 
-5. LT> MffS20i*>Jr-*21<E>— #<D§BP 

Kt£@*£H, vm<S\$M^9>r bU 

2t>\z.mw&m^%k<& , &m.zfrz>o m=>>?? hmoxm 20 
^3oa5&M£ft5i$wif32as^-c^-t-<fc 

5(-PB^24SrmilbTlB^->- KK:W Sr«*&-T5 r. 
i#-Ci|\ *t=>^^^ hSB30£flt hS520A>5>Sl 
5**fc#:W32fcJ:SIIMK4©jra:*H:, *<OWt>& 

So 

10 0 15] U^Lfc**^ ^*9 940*Z.<D& 

©*]&©£&«;:, «l=i^iJ'^ h^20{c^3S^*s*Pfc> 

•?> ^-^210#«eC^T?fcSS«4 t©H£S|!C» 30 

Jllitl^Sr^-ffLfeSo *fc5r-*21£&«4 t©ie 

m^^X^m-t^o HK-hfEWV^^^OSrlESI: 

*)#«tSi^S^?>. KSfWtjeic^^-^^IURi- 40 
[0 0 16] 

©M-efcSt, *7— (k^ Sri fat U fcffift^y K© 
[0017] y Mfifc^RtcfeftS 

Ji'EWid^rsiBSiftfc <>©-?*> 9 » aa«^yK© 50 



352577996^- 

4 

®.&-ttxi%<nmm£zmm\^. mz*y — 
v*. y btmmm^^x, tea^y K«r*t <tsr 

[0 0 18] 

[fgj@^£$&-f-6fcJt>»3Mg] *#*tt«r3BlffljB^lc 

mew >?mtmt>*b'( >**#Mrr&'t 

Pa5£«5«tt©^^PM4gB#\ 2%.o:trIiSS«_h{ctfr 
[0 0 19] 

*&u&^y b~\ctt vxm-mmizmwztizz- 

[0 0 2 0] 

[0021] ei 1 »*#36©— latwftRw-rsfcft© 

KIEFS' K©*M!W4«B"C*>5. 
[0 0 2 2] mt©0{c*5V^, IB®^?' K100OS 

#:«rtei5{c^<oy X/noi t r*i-fcjga-r5«*©ff 

^)^102 1 ^©£E^3^102{c-r ^SH^^rS^iH' 
^^^103co#ffla5Sr^-r5S«104t. K#MSBSr« 
V ^S^Ii5S«104 i: £ nfcffi!)«105 1 *^ ?>*JEi£$ ti 

TV^S. tt«10405^.fi!l®|C« x MlEffiy3^102{C^ U 

fc^«tcrHt^©ffim^^^i06*s^$tt. en 

[00 2 3] tU12S«104{**jH' V^^<oa5^|i*3V^ 
rHPS^JSr/ < eL-cv^s. I07«^*ii^r v^^103©Mp 

y-T-Uls^A., zf?-/l>=tJ±, v-!>=V=*A s Tp\),vzl 

j»m<ow&&ttxmz.<8Lm zivz* >■? t ©^wjc^e 

^^^SrfflVN^o WIB#ttg5W107{*. ^v^ngJ&BS 
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24 



( 4 ) 

5 

w&nu-ehZo z.(omtemo7c\*. m^tc^mm 
zft-rzw&i&mo7(D¥-fc$mmtt.. wsssBm^-y ki 

«H4fcli»"C* S ©(£3fc#ftJlE £ t HHfl-Sri&B £ 1" 5. 
r ©fcJWSJftl8©l*aJg«r«l©S!5# J; 9 JVM £ ft U55I«5^f 

»±, fBi^y KlOO©S#lc03£t-$fc«>««lO4i{|iJ« 10 
105<O^^mil^l00a icMfe-tZ&WU^ 4{l<0^-i?» 

[0024] HK, ^O#ttg»m07OT*ffitt»i£te>£ 
fflP31Wm07b*-ff|!i»«**t3F««|J«ffiJ: 

[0 0 2 5] r©^PmgB107b©f*3@gB{£kfc-< V;? 
(BT^^i*f) 108O-*««s«9* • 

09A3Sg$££tv> i©^ — ^109A(Oftfe»Ctt-f ^ 
3^^^111*s^$tl,5o -fV^^^lllteflt^ 20 
^ ^111 A tm=>*? fill B t frbfS. *)&ffi • #«tg£ 
fcfto-CV^ r.©3^.^ ; ?lll^<toT, IBfit^y Kl 
OOWJ t -f V ^ ^ ^ 9 1 1 2«l i: # W IB t ft o T V % £ „ 
^ >-i? flimWLtfm 8 J: 5 ftWitS-ft 

m<D3-~—7mB Sr^Lt'C ^ 9 ~y>7 112(£g^LT 

So 

[00 2 6] 110(iMlE^r^ttgp«-107SrWISfB^5/ K 30 
100©S# (S«104iffi!l«105) l;:i$-ftJE;*JT?«#H 

^mm^.m<ommmo7c^Miti-i>&m^m p hoc & 

[0 0 2 7] £fc, JE*6i5$tllO<^TiS#a^l*, MB 
^r^4gC«-107©T«^^W-r ^ f>3Sn«i»107 b 
-T5|gpil0basfS:ttS>*bTV^ «t*^ic^t>^P3^i 
SP107b*5i©Mall0bA>P>^^ffl-r6o JEE 
#«110<O^#jfi|C«, StFlE^ffi&ftlOOa, 107 a 
J-^-rS^S»C^^]lai?tllOa Sr^T-t-^. ^©BE* 40 
fltllOttJMk^y P100J3J:tM v^tfeijs&ig(!&i*i©.< V:? 

•fbSrgftSr t(Oftv>^xVi^^«i^!<DiS5ffift«-)|SF^ 
«1-*jiM!ttftv\ fiP*>-^lc^$tt^^JS«*fctt 

[0028] 113I*MI5JE«SBW110, m±«»tt07« IB 
y K100©&ffc©#»iI;A:ilO a , 107 a , 100 a SrS 
ii-rS4<®(D^/WK-CfcoT, -*"y M14-CSS*tLT\ 
£tue>©a»t8:ffl»BJfr*-*. ft*5. ?-yM14©tt9 
Kj3E**110i:»SI*PI»«Sr«b4«©*i?^Srffl!ltfc 50 



352577996 -55" 

1 &©&H&Sr V t> «fc V \ 

[002 9] 69 5 IftMMRlc i &tt©JKItffl*^-rrai 
— y K©WtBBn?*>6. EaiJum^CB 1 fcv* bES 4 fc*5 

i*a«iitl»i&i:i^— ©<b©ic-oivrttia— ^F-i-^ftbr 
[0030] iea^s> K©a«io4(o*ii^>-^^io3tt 

PBP^&ftbT^T, 207«^MPa5§r«orttlh-r5 
sWR«tOpr«ttWtt«»i"C*>*. K#tt*»*207tt:t&SB 

©ff^jtSKUxffl y k -r >9 mmV3±%'< y =*• v© 

SfJSrft-fo 

[00 3 1] 210tt±EWtt«WJ207SrB«^5' K©*K 
104teJ&-fcffi*T*i*B^5;fc©©iI*»*i--C, ffi 
lSJE«f«110t«ftH«lft¥«^JRS:ft-r. ^ffi»gB#2 

10©— mctt&jB ^n««j2io b 

»f) 208©-#raa*#» • astt£ih,3. ft^> k^w 

V^^lOStC^LTV^,, *fc^-f^"208© 

tefflttW >^^^.-^i09lcSii^$tvS. 
[0 0 3 2] ffi#««210H:P|iJtt«r*i-S«3|SI / -C^6> 

*>©-?*> 5 a*, ^ffl-rs-f >^ {^-rs w h «ftV^© 
tt©&vvtt)isf-e<fcv\ > 

[0 0 3 3] £E*ep«-210tC«, 3*ttgC«"207©-f 

j^nAttKiwa©*rt*$207 c {^is-r s^s^w R2 

10cS:*-r5. 
[0 0 3 4] ±|Eff*gPW210*5j;tJ5#^a5«-207{CI±4 

K©S^ (S«104, fl!)«105) ©JSii^i— tLTV^ 

So rtvf>sp^©«-4<@©^v : s:a)i^:t-tt4ffi©^/w 

[0 0 3 5] ft*5, ±flE^<W^208*««-*-5j=E«««2 
10*Ptt««~e»|jlU ^©^SJcBiJtt^SraSb, 15 

[0 0 3 6] 

T(^-©«!)ICPl^tt#tta5tt-> 4>*W&^3CBiXHE.tt 
^mmiFSrSHS-f-Sr t{cj:9, Eflb^y K©«MUsJ: 
tW*SCTSr**i:Ufc. fbft if SrBWt 

[Elffi©«S^ftlftM] 

[mi] *mmc£z>'f^?i?~y htearnvt^ 

[g|2] ±8E-f ^*«»*©*a;WWfiBB 
[@ 3 ] ffifik^y K©¥Sm 
[14] K©»«««H 
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v rowing 
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10, 111 

11, 112 ■n/t 

107, 207 pr^tt3*tt$15W 
107 b, 210 b fZZPiffin 
107 c, 207 c 

108, 208 -i^tW&m U<^Zf) 

no, 210 mm&w 
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